For chromosome observations, the animals were colchicinized three to four h prior to sacrifice by the intraperitoneal injection of 0.5ml of 0.5 per cent colchicine dissolved in the M/7.5 Ringer's solution, adjusted to pH 7.2. Gills were subsequently removed and treated with hypotonic 0.068 or 0.075 mol potassium chloride solution for 40 to 60min. Then, the specimens were fixed with Carnoy's ethanol-acetic acid mixture and prepared slides according to the chopping method of Yamazaki et al6) with some modifications. Slides were stained with Giemsa. Ploidy of each specimen was determined by counting Blood samples were collected from caudal vein of each specimen. Smear slides were fixed with methanol and stained with Giemsa. Major diameters of 30 erythrocytes were measured per individual by ocular micrometer.
Results

Chromosome Obserrations
Results of chromosome observation are summarized in Table 1 . Of the total 122 animals observed, 111 specimens were normal diploid with 50 chromosomes (Fig. 1 ), while two were triploid with 75 chromosomes (Fig. 2 ) and nine were tetraploid with 100 chromosomes (Fig. 3 ). The diploid karyotype consisted of five pairs of metacentrics, two pairs of submetacentrics and 18 pairs of telo-and subtelocentrics (Fig. 4 ). The karyotype of the loath with 75 chromosomes was made up of five triple metacentrics, two triple submetacentrics and 18 triple subtelo-and telocentrics, indicating exact triploidy (Fig. 5 ). The tetraploid had 100 chromosomes comprising just two sets of diploid complement of chromosomes ( Fig. 6 ). As shown in Table 1 , tetraploid animals were only detected among the specimens from the dealer in Mie, and the frequency of tetraploidy was much higher in the first lot obtained in December, 1989 than in the second lot obtained in April, 1990 . Triploid loath were found both in the specimens from the fish farmer in Tottori and in those from the dealer in Mie.
Relationship between Ploidy Status and Size of Erythrocyte
Major diameters of erythrocytes were measured in seven tetraploid, two triploid and thirteen diploid fish whose ploidy status was exactly determined on the basis of chromosome observa-tions (Fig.  7) . of triploid loath was not unusual and a small number of triploids were detected not only in the specimens from the dealer and the fish farmer but also in those from the wild populations. 
Discussion
In the present study, a high frequency of occurrence of spontaneous tetraploidy was detected in the loath Misgurnus anguillicaudatus obtained from a commercial dealer.
One example of tetraploidy was also found among loath from a fish farmer. A small number of triploids were not unusual even in specimens collected from the natural waters.
Ojima and Takai5) were the first authors who noticed the occurrence of spontaneous tetraploid and triploid loath. They didn't describe the tetraploid karyotype of the loath as 4n=100 but as 2n=100,5,7) suggesting the existence of such an allopatric diploidized-tetraploid race as recognized in the other species of Cobitidae, Cobitis biwae, C. taenia taenia and C. t. striata. [8] [9] [10] [11] [12] [13] [14] However, the possibility of occurrence of true tetraploidy comprising just four sets of chromosome elements and the tetrasomic nature of inheritance cannot be ruled out, because the observed karyotype in the tetraploid loath seemed to consist of just two sets of the diploid karyotype as found in the normal diploid loath. In contrast, the diploidized-tetraploid races in Cobitis species were not reported to show exact duplication of chromosome elements in the counterpart di ploid races. [8] [9] [10] [11] [12] The closely related species M. fossilis, inhabiting Europe, was reported to have 100 chromosomes,15) but its karyotype seems to be different from the present tetraploid loath M. anguillicaudatus.
In addition to the spontaneous tetraploidy, the occurrence of triploidy was also detected in specimens from some difierent localities. Spontaneously occurring triploidy is not rare, compared with tetraploidy, and has been reported in sal-monids16.17) and cyprinids.18) Regarding the occurrence of triploid loath, two possible mechanisms seem to be involved. One mechanism possibly responsible for producing triploidy is an inhibition of the second division of meiosis in natural condition after fertilization.
Such an inhibition is more easily induced by cooling or heating zygotes a few minutes after fertilization than the repression of the first division of mitosis which might also induce tetraploid loath . The other possible mechanism is an accidental mating between normal diploid and tetraploid loathes. Transplantation and/or introduction of tetraploids to a population may give rise to possible matings of normal diploid and tetraploid and may cause reduced productivity of wild diploid populations by producing sterile triploids . Reduction in fertility has been generally pointed out in artificially induced triploid animals of different fish species examined . 19) At present, it is premature to conclude the exact origin of tetraploid and triploid loath and the mechanism responsible for spontaneous occurrence of polyploids.
Further work to examine the geographic distribution of polyploid loath is needed, requiring collections from all over Japan and adjacent areas such as Korea , Formosa, and China. Besides such surveys, experimental ploidy manipulations using spontaneous tetraploid loath are now underway in our labratory, in order to examine the performance of spontaneous tetraploids.
